Mutations in the docking site for cytochrome c on the Paracoccus heme aa3 oxidase. Electron entry and kinetic phases of the reaction.
Introducing site-directed mutations in surface-exposed residues of subunit II of the heme aa3 cytochrome c oxidase of Paracoccus denitrificans, we analyze the kinetic parameters of electron transfer from reduced horse heart cytochrome c. Specifically we address the following issues: (a) which residues on oxidase contribute to the docking site for cytochrome c, (b) is an aromatic side chain required for electron entry from cytochrome c, and (c) what is the molecular basis for the previously observed biphasic reaction kinetics. From our data we conclude that tryptophan 121 on subunit II is the sole entry point for electrons on their way to the CuA center and that its precise spatial arrangement, but not its aromatic nature, is a prerequisite for efficient electron transfer. With different reaction partners and experimental conditions, biphasicity can always be induced and is critically dependent on the ionic strength during the reaction. For an alternative explanation to account for this phenomenon, we find no evidence for a second cytochrome c binding site on oxidase.